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51 BREGHT: KRN W 5 3 Bk LR I B2 v 461

Eii =S mﬂ;;(@,q&)i'—;(—(:—)-dqﬁ, i,j = 1>2a334

@ dn(¢)
e = j— (J's"(cf)) _d_qg—d(b

Bii W1 5, BE KL W HG)RMIERE LR RFER:
§.. = Ptz i, 7=
{:s,":,g,mekz i,7 1,2,3,4 \ (8)
Bl 1R A~ 055um KR 7 A B LSRR R BER0 Pio BE 1 I, X
B R FRRT B TR Py ZE B 100—120° B DU BB IR, BB BB RRE
KFBKER TS EBIR AN T —Po/Py (EREEEHIRIRE) SRR HILE
#4tF 90—130° ByP o

=. Monte Carlo &Kk

T EEK-SFEBKEGERE, §TKENFENSERESVESRFEE,
R SR AR IR 5T 05 R 7 A2 SRR KR, % e RATR A Monte Carlo ko BER—FbE
HLBED 56 30F |, B BU I R W4 — FhBE DL 72 , 3% — SERO RS 43 7 BEAT AR 45t 5
Wy bR A BAERL, BRE T 5KS T BIRRT UK KERERORELRLES
B, REN KRB FRBRAETRITMER SR,

(7

i

*

T ‘ | )
By ! =67’
] 2,

!

/4

.}

{

t

(9

2 TI7777 /7777777 777 77T

B2 ktrEERFEA
Fig. 2 Scheme of photon trace .
B 2 49— AT TR TR, Ok (K = 1,2,-++) AP TFER KRR
BUBY X7 e B8, e T A S E I , K SR RN
oL [sin’(@{ —6) | 86— 9;)]
2 Lsin®(8i +6;)  tg*(6i + 61)
R, 01 R 61 53 BIY A AFIHT 5 Ao
BEA KRBT RIS FRBRRLFRER, DL0, DN S HEBETLE § =70

(9



462 b pe 5 # iH 22 &

TR R KBRS Az = zx — 2x WILE,BRE

[ o+ 2oddn o = =1 (10)
R, ax = cosax, ax b O 5 z MEFNKSA,H
cOs @g == cos atg_,cos & — sin g _,sinBcosp, (11)
Hatf oML A P HE
{§ = J:ﬂu(x) sin xdx/gz Bulx) sin xdx (12
@ = 2=§
FE BRI, ,
' §< (s +0.,)/(3., +0.), (13)
WY F b4 0 B B, BRI E A, &
t<o,,/(o, +5,) (14)

? MBS KD FEE, BUEFHEERES, AN, 6., fl o, ABIBRERFAKS FEOMH
FRE, 60 Rl o HEHRB WTKS FRORK AR, R RA Smith ZHH98ET,H
Bt EBUR T AR,

p(8) = 7.028 2947*2(1 + 0.835c0s?0) X 1076

(15)
PR 2 DL pm BRI, g1 AUERALG m™ ’

HTIERE, BRERHEEN 40, & <

100
o B e TR, BRI ERIEY
ol ST R R R:
N / i cosag = £ —1, (16)
of ./ 436 T e Ak K FUKTERS, % sin6) >
o e =, ERES ST ML,
T W T ~L s m
R A & U B, NEEEEATRATR
T \Nd AT ERETS, METRUERGHRERN
] W] T, 3818 TR RER G BUH B4, b F %
o U R R A T R ER T
{ mishaed e,
¢ T e w

AR T ()

B3 P SR ER IR TR0 K W i R JRER(R,)
Fig. 3 Albedo of Taihu Lake surface computed
. from measured suspension. . .
LBIZRY 7 APERNGOME R, 2.82R% 7 A
18 RIgRAI R, 3. BIREY 7 AR K &SR
BATRIRE 4 BIREDY 7 B 18 RN ARAS R
SEE#EEs S.%iE Fresnel K4,

M9, & R ik

A S DB aEAHEERERR
ZREA, T BT iR,

1. KBRS

B3 A H TR 0.55um, IRIBTL A
W, KFEHERBHOTELSR, 7 LEARMH

RIRF /NS 25 IRERSTRO SRR K, ZERTHA 0—50°, HEJLPARAE, BEE KPR ITRMA M
I, Fresnel SZAfRBIINA, MAT 80° I, £ REUAT B A 20 1eoh, BRIFRMZES 1



5 # BRM Y AWBIR B ¥ R R R BoK A e Ay 463

WERE (R) AVREW. WE1R A FHBSH, R TR AIRA, HEH R A
bk, B % kB S E R MEORER B 7 A 18 HRBEREX,

B 4 A% B EFE RN AR RERRMCE, R DB PEAEN 2m, B
42 TLIRTELUNIAOEI R 518 3 (Ul 4R 5, PIEMERR, T A 2E BIYBA AR,
K FHIZ B FT LA LRI 4 AR A&, 6108 B IR RAUE 5, B T3l A
EWRHEA, REKAHMERRAE, R, f1 4, HE N,

100

80fF a 30
6o b )
L ]
40f 8
foo -
20F
] ®
2 < F *
< g : 3 b 3 \
= gf 2 3
of- ] - ; \
L 3 o 5
4 4 N 14 "_—/\
-y 5 ~ - : ,'
1 1 1 1 1 1
2 1 20 40 60 80
KuEGH )
| S S 1 1 1 1
0 ) )
KK ()

B4 ERBPHENOBARBRIER() Mkl (b)
Fig. 4 Computed albedo (a) and absorption rate (b) of lake
water without suspended particle
1. Ag =30%; 2. Ag =20%; 3. Ag=10%3 4, Ag=5%; 5. Ag= 0%

£2 KHKREHAESBY (cn™)

Tab. 2 Optic coefficients of size distribution 1 and 2(cmt)

HEER ) 0, 0.
7 B A% 0.094 7 0.0977
7H18H 0.068 1 ‘ 0.0718

B 5 AARHEERRKENBBR, C ARERT, HENNERESTESRERLL
Coo EBIFIREBING, R, R A, FIRE R K BIBUR, BREE RE AN, &1
T PR A 2R , TR O O B S — TR B DA B0 7K e v 8 T S R SR AT BT R /o

B 6 AR TARAEBRKERNEERRBAN R, A 4, FEERRRIBM, R B,
A, R, XEBRBN¥SE Q.M 0, -ECE 2)0



464 w ¥ 05 ¥ H 22 &

100

YT T T T

ed
O
o
]
. e
™
w
2od ot i}
oL

4.(%)

O i A 1 L 1 1 1 "

30 60 90
KHXTA ()

B s OREBIEIRIK A RTR R SN Y i R R Ss FR
Fig. 5 Albedo and absorption rate of lake surface with different
suspension concentrations and bottom reflection
a, Ag = 0%;3 b. Ag = 209%; c. Ag = 0%; d. Az =20%

2. 858N ’

ARBFHENEBRTECERRERHESN, ERMAHABRRTRXShzRSER
S, ERERT AMERL: EXZRBHESYEAERNEE T, ETFRANT MH
TRETHE

cos O} = £12, 17)
RS WP ERERL T, REFE A O RRERY, gt A 5 ARk 57229
(3cos?Gi + 4cos’0i)[7 = ¢ (18)

5 A =055um, RELRHN, ST 7 AAPGEE, B8RSO B &R R4
R, =168%, WKH 4, =2824%, LK HH, R,=156%, 4,=3835%,
] R R R B REER Ko ‘



5 3 BRH Y KRN A SR 2 ROk i e 465

100’_
80r a i
i 60 4
i [ ] 100 A=0.8m
¢ A0F R -
20 .
o ,\:0.5511!? g
< ng: A =0.631 ™ i<
=0.Tn 0 L
ef A X
+ -
4y A;O.gllm b
21 ]
- , 500 20 . 40 60 » B0
% 8 % . . KEXW#H O

ABEFRALD
B 6 ARIBAR i RR R (2 )RR AR (b)

Fig. 6 ~Albedo of lake surface and absorption rate of water body with different wavelength
Y48
. &

B X AW R R R AK AR R AT R RN (1) KFEBERE—- NSRS R
HEE,fAS FREREZLZAERK T E. (2) AT R,, KEARAABIN, B% &
K RS TE, RIMARAR AT/ Fresnel REEM (3) R, f1 4, BWHERIZRK
RE ERESMERNARm®RE, S2RORN, BREEMRHEE, R, 1 4, WEL DK
B BIRRIRERA, R M1 4, B TRE—REB,

£ # X ®

[1] HREER.RFEE,1980, FRHRFHEIHERN TRENENONA, BPEHRE, 56-78,85—-87,163—-213
ﬁo )

[2] Jerlov, N. G. #%,1981, BHNFE(RRE,REBYIF), BPHiRi,8,29,33-51,83 7,

[ 3] Carder, K. L, R. D. Tomlinson and F. B. Jr. Gecrge, 1972. A technique for the estimation of indices
of refraction of marine phytoplanktons. Limnol. Oceanogr. 17: 833-—939.

[4] Kirk, J. T. O, 1983. Light and photosynthesis in aquatic ecosystems. Cambridge University Press, Bri-
tain, pp. 12—20. * i

[5] Liou, K. N, 1980. An introduction to atmospheric radiation. Academic Press, New York, pp. 122—175.

[67 Morel, A, 1974. Optical properties of pure water and pure seawater. Iz optical aspects of oceanography,
Academic Press, pp. 1-—24.

[7] Smith, R, C. and K. S. Baker, 1981. Optical properties of the clearest natural waters (200-—800 nm).
Appl. Opr, 20: 177—181.



466 # # 5 ¥ & 22 %

EFFECTS OF SUSPENDED PARTICLES IN TAIHU LAKE ON
ALBEDO AND ABSORPTION '

Cai Qiming and Yang Ping

(Nanjing Instivme of Geography and Limnology, Academia Sinica, 210008)

" ABSTRACT

The observed size distribution of suspended parricles in Taihu lake are used, their light
scattering phase matrices and extinction and scattering coefficients are computed by using Mie
theory in this paper. Moreover, in terms of Monte Carlo method, the lake surface albedo and
absorption of water body areﬁi‘n_yestigate(i and the effects of solar zenith angle, the inciden
light wavelength, the reflection of lake bottom and thé ‘concentration and size distribution of
the particles are also studied. The results show that the suspended particles in the lake can
not be ignored in the study of reflection and absorption of water body, particularly when
solar zenith angle is low and concentration of suspension is high. Their multiscattering con-
tribution may be up to six-fold larger. than Fresnel reflection of surface and, on the contrary,
the effect of water molecules appears mainly in the absorption. In addition the albedo and
absorption also vary with incident light wavelength and size distribution of particles, The
influences of bottom mud are evident only when water is clear.



